UV-absorption spectra of melanosomes containing varying 5,6-dihydroxyindole and 5,6-dihydroxyindole-2-carboxylic acid content.
Central to understanding the photochemical properties of melanosomes is a direct measurement of their absorption coefficients. Herein, the absorption spectra of intact melanosomes of varying molecular compositions and embryonic origins were measured and compared over the spectral range from 245 to 310 nm. The absorption spectra of melanosomes predominately comprised of the eumelanin pigment were found to differ significantly from their constituent precursor molecules, 5,6-dihydroxyindole (DHI) and 5,6-dihydroxyindole-2-carboxylic acid (DHICA). This difference was most notable in the UV-A region and indicates that the electronic structures of the monomeric building blocks, DHICA in particular, are significantly modified upon polymerization to the melanin pigment. Furthermore, in comparing embryonic differences, the absorption coefficients of melanosomes isolated from bovine retinal pigment epithelial (RPE) cells (originating from the primitive forebrain) were greater than those for bovine choroid or iris melanosomes (originating from the neural crest). This difference suggests that either the pigment is present in greater density in RPE melanosomes or that there is an underlying difference in molecular structure.